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© MfB a" y w © w he ©i*; s^aftft & m *? x y % l , 
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mmttmmm&mfe. mmm 1 nmmy u-^mm. mmmzvmmyis- 
mmm-fr mm^ v * & ibs u ti$;\° ^ ^ ^ rats© a ^ ? u 

mm&my i'-&<nmmmmrtvrft<DwmzMvxffi®m%*MLx. mm 
&y^-^&v%Mmmtf^m2<Dffim7v-2±*m^z^Mh, 
mm&m y v - a owmmm* v * « <z>mft s j: n/ * & ^Miafia© 7 u - a 

^x^^w#(c»^vnt, fffiami ^ffira^i^-Ai:gtffa^2(Z)«ra^i/-A 

&Xt£Z^y¥=L-$izmft2'&Z>f=.tb<Dy'u>f5& a 

[m^mi 0] mWMfrbm%'fZ3M±<Dyi;-2±Z-y-y7°Vysf?z ) 
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mmmmfr mm^ v^-^ mm u mmm^ v * t mm<z> n y ^ & mmm y 
^-&ufr<Dmm<Dm<D7i<-&± ic mm l , ^ ft © wit* # tna^i ^ >y 

^^my^~A(DmmmmAy^^(DmmizMLxmmmn^mLx, wis 

mmmrny ^-^<nmmmm^v^ft<Dwm&£tf/£t-izmmm<Dyi<-<u 
m^vvmmzm-zs^x, K^izMm-t^mmmi onmy v~^tmmm2 

^M^mmizm^^xK^zMiz^^mmmi<Dmmy^-A^^^mmm2 

m&mi 1] mm^v vmmtfmm&y v-Azmm-tzmmmzMiii 
2nxftz>m&. 

^^^^^2(Dmmyu-A^mm-r^±x(Dmmiz-D^x(Dm^mm.^mm 
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? s #jmu mm&&m zmm^z & mm^^ y v - a & z 
-<u<Dmm. mm^vvmm&mm. mtm^mmoymmis^mm^yi'-- 

[0 0 0 1 ] 

n s a z tz. ®> (d y u ? ^ a tc m -t z> % o> -e & s . 

[0 0 0 2] 

m&frb-v-yy°v >ytfe»7 v ztiboy i/-A<t y 

|g©l©^7b-AS:^-r*^f«Sje«Jl3BS4xrv^5 (Mill #^itKl# 

^jv\t, &moyis-&frb&j£yi'-&*&mirz>mz, wmmztent&fe 
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[0 0 0 3] 

jc i tc itmm^mmmm^ <=> & s mm a > y ^ mm?i>- aj^©-^ ^ ^ 

[0 0 0 4] 

t **^m«±jc» y its 3 ^ tc j: y , mmm*&&7 u-Azmzzt 

[0 0 0 5] 

ftffl 2000-354244 
[0 0 0 6] 

i&ftmxm i ] 

©»#J , ^l/lfi;H>**tt. 1 9 9 5^, Vol. 4 9, No. 3, p 2 9 
9-308 

[0 0 0 7] 
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^^tr^mmfim^^m^^^xt^immizmm-e^t^t. ^yu 

[0 0 0 8] 
[0 0 0 9] 

[m § » 

& & * am a y * & mm l , is$;t y * a iq«i<z>^ v * * mmm y u 

itmm l , mmm&z. 1 ft \±wm®.<o* v * & j: trfiaaimA y ^ ica^ 
t , ttf sHfte© ^ i/ - a ± © it? ib a ^ ^ « © ®n t mmmm y^-^±o^mmmm 

mmizMbxmmmm^mLx. m&*7i/-j**y i ami* 

mmmm 7u-j*<d mmmm^ vrftowmizML xmmmm zmLx. mm 
&y^-&£VbMMmtf^m2<Dffimyu-&itj&nL. 
mmmm y^-^mmmmnv^^mmm.-a/t.^ \mtm nyv-u 
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mm&&mzm^^"cmmm 1 ©i^7 \s-&&£msmm tammy u-a 

[0 0 10] 

J: 5f 2 ©|&Hffc-&J*#«6tt, iBI*^»it5 3«±CD7l/-A 

k 3 ^±©71/ -a mmt&z i (Dmmyy~^±K i 
*ft(Dmm£.-m-fz>£?tz, m^v^*mi*&(»y\s-i±±.\z&^T'®m~&& 

ffimmo y U - A ©Iff IB A y fttf>Hflfcfc J: ^fuiaSm^ U - A© iiuiBXm a° y 
i&IBM^ U -A©t!lrlBa6PAy^rt©H*fe J: tf 7 I/- A 

©itis? Aii *Kic, mm^v v&mw*i*w£ZWi&m i ©*ti«r 

M*«{ca^VNTSVN(C^tSgtffB^l U-A^ J: ^1513^2 

Ifltetf? U-A rfcfc J: yM7l/-AMt§-t^Mi:t-S 
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[0 0 11] 

a & mm -t z> tz. & iz m v * x <t ^ D 

[0 0 12] 

r H2(Dlii^7U-A?:miOffira^L/-A^^#^T^^#^^ 

OlfP^^ Is-2*izftfo-tz>%i2<7)ffiffi7 $ ?)tc 3(7)^5:^ 

1 (Dmm? b-AcZ^tientCoV^ToT, ^ 1 (Z)ffiP^^ U-&tmM<D 

[0 0 13] 

tit, &i<nm$yi;-&\z&vzmmmzm?&wm&mz#}tDt,?^ m^it 

^2<Dmmyv-^\z^^mmmm^U(D^o^m^(Dmm&mzmm^v^ 
ttammmzmmmmizj: sir 1 ^0^2 is-&zmm~?zz 
£*^? a zom^, mm&m amm? \s-&(DZft?n<Dmm&m<Dwm'm 
z\tazm&T&^m2<Dffimy u-Aiznu^m^mmumfDmmmt^s. 

[0 0 14] 

*%wiz£zmi&£&m2<Dmmm&f&*mz&^xte. mm^vv 
mmmfr&mztt l xmmmnzm l t mmm 1 s «t if* 2 oiro 7b-Ai 

[0 0 15] 
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vxmmmnzMLT, mfiQi>f~mmiz-D^x<DW.&&m.it&isb2>£oizLx*j 

[0 0 16] 
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[0 0 17] 

^7 l/-^§rlJ^t§^^< 1 o©^j tit. «X«7I/-A^RGB 
[0 0 18] 

##PJ?SCi;6fglcDim#i|-j««&, iW#^e>jtgs1-£ 2otf>:7l/-A£ 

12^07 b-z*coe>*>, i ommy v-i*±\z i ££&^mtf>*B 

Mt-%ct2>£$iz, w*v**mumo>7\y-2±±.\z&\^xi&m&&x$/*.tz. 

mMmmmzm^^x. mmm0y\y-^<Dmm^y^^(Dmmtr=.{tmmm 
mmizttLxmm&nzMLx, mm&y ^mmmttM^m i comm 
mmm y a oMiaam a ? ^ m o mmz% l x m$w.n & m v x , i&ga 
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mmm y a <d mm^/i vrft<Dmm&&z$/£t~ & mm<o y u - a 
*a»««K:i£tJv>T jjrasis 1 ©lira? j:tfi&iB»2 ©«risr7 i/-a 

[0019] 

##gWlC «fc 2 <Z>»IB#-^^Blt, S&MW 3 &±<Z>7 I/- A 

^3^±(D7 l/-A<D?*>, 1 <Z>S*p7 U-AJiJC 1 

* s ^ ^ srsfi u Ksm^ y ii w*©^ v ^ zmmmy 
v-ksMv>w®L<D'&<Dy u-AjticMu mrfv*ft<z>mmtfffimmmrtv 

-a/ $. t=. m®M& * # / * fc tt?m&<Drt ? j: # tfriasm ^ ? 5 s - 

tyfBtffitf) 7L/- A ©fSrffi A y ftfiDlrfcfc <fc IfrSEJISl 7b- A (Z)@fffB»«/A 0 y 

©m i <z>nmy u-Asuftsf i 

i&issui 7 1/ - a © 7 w om m km l x mmmn z m h x . mm 
&y\s-&&ij *Mmmtfm^m2<Dmmy i/-j**m&asLG>n 1 ommy u 
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*ftwiz£&mi&j:z*m2<DMmM&!&mmiz&^Tit. &m^vz? 
, ^ntfmm&7is-2±znm l irzwmmzMfttstiT&zm&. 
wmm&mmmm^mz. mmm^mmizMLxmmm^mLxmtm i s 
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[0 0 2 2] 

fcfc, *»WJCJ:«»1 i3J:t> , m2©l&iB^^^^$:=i>hf rL _^( C ||^ $ 

[0 0 2 3] 
[^^©^] 
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«±*>^y mmom i ©«ri7 i/-a«lt i 

©tri7 £ y 1 0 ©7 i/-A<z>*^e>#e>ti*%© 
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* * w © m © x y v &m * m t x v vmm. tmnzti. x * v % r 

IH7 U-A©M*^#< 3 tlTfcSfcfiD 
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¥#<^tf#4>fcv\* 2 0*1181:7 U-A<Z>£«>£i!f-£##v^/*:7 l/-A#f£/fc 

t) f m2<z)«ra7i/-A^^§tiT*r^^7u-A^#$ti, a^ic^ra-a- 

[0 0 2 8] 
[0 0 2 9] 

m&ms, 7, 1 l©»Wtcj:*itf, xyj;f«^71/-A5:lits|| 
fetC*ffiS*lT*S**, M**»fc#LT»IWRJ|t&i6UTfBl J: Of* 2(0 

[0 0 3 0] 

*ft:7 U-A©flsjjfc#7 U-AS:i^tW<h% 1 o<Z>^&fflvxrfft»*l* 
3*i(cj: #«^4SI©#jsk7 U-A^&SMfSC<z) 
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[0 0 3 1] 

£3*ifc*hSW&tcg-3v*T\ «I©7l/-AfeJ:0t||fll7l/-A»C#L'C*liajR 
MZMLT&y y feftftfttfttvift 1 ©JiW? U-AF r H 1 fclfc^f 

««fi»«n#A4 1\ mm? u-ak:*ut»w«***lt#:7 v-^z y 

*>#«&#i£v^2 ©*f|^:7 1/-AF r H 2 &Jfc#*r££IM f^#^ 5 S$ 
IS 1 ©»|Hf7 l/-AHU$2 ©WW? l/-AFrH2i: &i*#lWDlt5fc 

» © ft * x y e (c & v n t m m $ ti Ac x v vmm k m -5 v * t 

^Xmi «fc tfS 2 ©«Hg:7 l/-AFr HI, F r H 2 fc«##ttflH*.LT^jfc 
7 I/ - A F c G t*^«#« 8 JK»Tftt, M7 1/- 

bt^t§^ (n :iE») ©W^&^fS %©T*& o T % J: v\. 

[0 0 3 2] 

•9->yy >^#ISi i&M^^-^MO^^^OD^iz-A^-y-^^y >y 

I" 3 #HM*Jffi{C H T *M0^&2p©7l/~AFrN^J: 
Ot7I/-AF P N+UWij>jrtW0m. fcfc, 7l/-AFrN& 
S^U-Afc^S. Z1Z1T% OT&x-#M0&#^-<D|&H#£*t-%(Z>T* 
*y, 7f-AFrN, FrN+ltiY, Cb, C r CZ>ffft&j|jftg>* & fc£ % 
©fc-TS. fcfc, J»cE>SmiCi3^T, Y, Cb, C r <D&f&fttZttVT%im& 
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[0 0 3 3] 

*f/£l»^l£^3M8 2 tt, J^T©J:^{CLT^l/-AF rN+1 ^^yiy-^ 
F r Ni:©^g5^S:fi^-r^ 0 02 li7 I/-AF r N+ 1 £«3t:7 l/-AFr 
Ni:©^M^c7)«l^?:i^^t- ££#><D0-e&3 o 02(C;i3VM:, 

izmf^m L X V n £ & © £ -r § . 
[0 0 3 4] 

*r, *fJ»W««*MM8 2H:, l$7l/-AF r N±(C1 tfeiMODWl 
**»&ftS*l|l^y^P0S:R«^ < B o 02 (a) Hip? 7 rN±C 
W-yfPO«$Mi»0T^^ 02 (a) fc»**J:3lC, # 

0 2 (b) IC^tf <fce>iC, 7 1/-AF r N + 1 ©IS^fiStCSiA^ 

[ii] 

E = il (pi-qO 2 (1) 
N i 

fiU E : ffiKM 

pi, qi:ii;^fpo, p iftiz*n?tittm-t2>mm<Dmm<m 

N : y ^ p 0 £ J: £>V\° -yfPl ftCDBiiffc 

[0 0 3 5] 

&V*T?, 7 1/-AFrN+Uffl^5/fp i &±T£#<Z>4#fpJlC-5Mi|i± 
Ax, ±AyfiU 3ffltt(DA>yf Plrtffli§i:l$7 l/ - AFrNJ;(5 

o^ti-rtitcov>T^m$n, &mmmt*ti?nE (ax, o) , e c-a x 
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, 0) , E (0, Ay) , E (0, -Ay) ttS. 
[0 0 3 6] 

-£bT, 3M%k<D4-D<DffiMmE (Ax, 0) , E (-Ax, 0) , E (0, 

Ay) , E (0, -Ay) **e>ffiWtt#/.h3 < (f 5#W#*3* <) 

JCjgVTJ^JCAy^P i So JlttttJcfc, TfEtf>:£ (2) fc«fc»J#»C 

(Ax, 0) , C (-Ax, 0) , C (0, Ay) , C (0, -Ay) £»ffib 
, Ztl*>(DffimC (Ax, 0) , C (-Ax, 0) , C (0, Ay) , C (0, 
-Ay) frbTm<Di£ (3) , (4) fCi: *;*BM£/@Bg x, gymt§. 
[0 0 3 7] 

C»2] 

c(Ax.Ay) = VE(Ax,Ay)/255 (2) 

c(Ax,0)-c(-Ax,0) 

gx = (3) 

2 



c(0, Ay)-c(0,- Ay) 

gy = (4) 

2 

[0 0 3 8] 

fit, ISffi2*i£*BW£jIBg x, gy{;i^t;t*;fP10^S: (-a 
lgx, -Hgy) fiu ±8ai:ra*<z>«fea i &il**;agi-r.i:jcj:»; 

> 02 (d) (c^«fce>icr?y^p i ^fesfittjcjRjR-rss-eiKtttwc^y^ 

[0 0 3 9] 

$ ibtC, Ay^P 1 (Z)^^$:^llfffcmofe4^fpI(C-^lSf^i&$itS 0 

fit, »bfem^I^ctCoV>T»^^^^P 0®mi--5>m^«^©ffiKI 
ffiSrUffi-TS,, ZOfBIMfc^tl^iftE 1 (Ax, 0) , El (-Ax, 0) , 
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El (0, Ay) , El (0, -Ay) 
[0 0 4 0] 

^LT, ±|BfcH#JC, »4O0«E1 (Ax, 0) , El (-A 
x, 0), El (0, Ay), El (0, - A y ) >b*gM#/h2 < (f&fc 

•to 

[0 0 4 1 ] 

y, r*UcSt5VNTSmAy^P o ft©iii:A>yf P l ft(Z)®i!i£c9M£SIW£& 

[0 0 4 2] 

^Srfi^l-^fecO^-f So mi^^iCJ:SJ^^m«, TfBtf>5S (5) , (6 
[£*3] 

x = (1 - u) (1 - v) x1 + (1 - v) ux2 + (1 - u) vx3 + uvx4 (5) 

y = (1 - u) (1 - v) yl + (1 - v) uy2 + (1 - u) vy3 + uvy4 (6) 
[0 0 4 3] 

5$ (5) , (6) 2^75Jffi«±<04^ (xn, yn) (l^n^4)T*^ 
*.<d4i£A-/^P 1 ft(Dj^£. sEMftmm& (u, v) (0=gu, v^l) iZ 
ioTltr^t-SfeOT^y, tt^^2-OC7)^p'g(Z)M^m«, 5£ (5) , (6 
) (5) , (6) <7)^^5:IM^^t)i±Sri:{Cj:U^e)^h^T^S 

□ 

[0 0 4 4] 

EI4 fC^-Ti^fC 7\°y^Pl (xn, yn) [*r<D,& (x, y) 
^t5i$^7f P0 (x' n, y' n) ft<D£<DM{C#/£-rS^£#x.S„ 
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*?*y*Pl (xn, yn) fta>M (x, y) [CdV^, iE*ftflf« (u, v 
) £5fc#)3 0 (5) , (6) CD'5»*tj|K:j:»J#»e. 1/ T Zl CD <h ^ © 

(u, v) t»^i$A'^P0 (x' n, y' n) Sr^fC, * (5) , ( 
6) frt>& (x, y) lC#|S"r*Jffi« (x' , y' ) ZZ\X\ (x 

. y) S'»«jffi*T»*©»C*fL, j& (x' , y' ) 

3fcW3i«##£ L & V £ & $ & 5 ft, ^SI^C7)M«^(C £ 

*«&«*u i©««wKi*«stifcft* (x' , y' ) ommmommmt 

[0 0 4 5] 

fkfawiz^ m5izm**$iz&mrt*j.*p o±iztsv&&&mm\> (x, y 

) fCoVMT, •e®8 2ft®£&jffi*b (x-1, y-1) , b (x, y-1) , 
b (x+1, y-1) , b (x-1, y) , b (x+1, y) , b (X-1, y 
+ 1) , b (x, y+1) , b (x+1, y+l) JCH**l«1R«rtJC«iJ|S*i 

*0>H*tt&I t j (x- , y° ) (lSJSm) £+&t. fl»g*b (x, 
y) tcfeit«®JRffiIt (x*, y A ) TfB<W (7) {CiVlffifs-t 

as, & (7) ^cfev^•c0^i^tM^lI^s^J^s:*t- M»T?»« 0 . 

[«4] 

It(x*.y") = 0(ltj( x °.y«')) 

={(W1xIt1 (x • ,y ■ )+W2xIt2 (x • ,y • )+ ... +Wmxltm(x • ,y • )) } / ( W 1 + W2+ • + Wk) 
m 

Z Wi x It j (x ° ,y ° ) 
j = 1 

= (7) 

m 

Z Wi 
j = i 

ffiU Wi (ISj^m) :liilt j (x° , y° ) &m*) %T btlfcfa 
[0 0 4 6] 
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i 

FrN+lffl2o®Iiil t 1, I t 2#££3;ft;jM»£fco^T#;t.*fc, 

ft»ji*b (x, y) iz&vzmmmit u \ y -> ktecs (8) tcj: 

[»5] 

It (x~, y~ ) = = (wi x It1 + W2 x It2) (8) 

W1 + W2 

fiU Wl=uXv, W2= (1-s) X (1-t) 
[0 0 4 7] 

«±0M§:Ayf P 1 W©£"C<Z>ii9iRlCoV*Tfr "5 ^£{CJ: y, ;t-yfp l 
[0 0 4 8] 

#SW»W#«4 Ji, 7 1/-AF r N + 1 K#LT»rasn»£J6l,Tm 1 (Offl 
H7U-AFpHlft«fft*. A&ftlCf*, SrBfBlCjg^J^K:, **tt(C 
&£&*Xft&#'*-«]ffi£Bft (^Jfe^flltCfeVNTtt, 7l/-AFrN, Fr 

: iE«) ©M*»fc#**% ) ©T*oT*J:vO fctfjfcU 2 
tCfeV^T#«>e»nfe*f/SS^C3St5V^T, 7l/-AFrN+l (A y * P. 1 ft© 
*«) ©H*0B*lt&jtt^Btt±K:«yST*. Z©«y SfT&fr^WR&n 
TSB(D5£ (9) tCJ:y7U-AFrN+l©*H*©H*ll^tt^H 
#±{Cf!fy^T^ti^ 0 
[0 0 4 9] 

© 
[»6] 

I1N+1(x 0 .y°) = n(FrN + 1(x,y)) (9) 

fcU I1N+1 (x° , y° ) : «^H«±tc»yaT&tlfc7l/-i*Fr 
N+le&BHStf 

FrN+1 (x, y) : 7b-AFrN+l©Iii 



2 2 
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[0 0 5 0] 

izm^mm.±iz y u-af r n+ i <DwmMz%$vmTz>z.£iz£ y 

MMII1N+1 (x° , y° ) ft ft. (x" , y') ( = 

I 1N+1 (x° , y" ) ) ffiliiJftSl 1 «7 I/ - AF r H U$ 

[0 0 5 1] 

F rN + l<Z>M*«^©M«JCJ:oTtt, 7 1/-AF rN+ l±0#li» 

[0 0 5 2] 
[0 0 5 3] 

0 7JC^ , TJ:^jcJK^Hffllfcfe^-6ffiESS:jffi*p (x, y) [cov\t 

tt, *<Z>8£#®£8t&*p (x-1, y-1) , p ( X , y -D f p (x + 

1, Y-D, P (x-1, y), p (x+1, y), p (x-1, y+1), 

P (x, y+1), p (x+1, y + 1) CH*n*1R«rtJC».yST&tl&7 

l'-AFrN+l©M&telc3£ t 5^Tj|ffi'*5„ r^T% 7 1/-AFrN+l(5 

1N+1 i ( X ° , y° ) (lSi^k) M&ffi 
ip y) I 1N+1 (x \ y ") ft, TIB©^ (1 0) 

ciyBfflfszfctf-cM. fefe, ^ (io) ic^^ttau^KictKt 



2 3 
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C»7] 

1 1N+1(x~, y~) = O ( 1 1N+I (x ° , y ° )) 

={(M1*I1N+I 1 (x • .y o ) + M2*II N-i12(x • ,y • ) f ... +MkxI 1N+1k(x °.y • )) }/<MUM2- - +Mk) 
k 

S MixI1N+1i(x°.y°) 
i = 1 

= (10) 

k 

I Mi 
i = 1 

<SU Mi (ISiSk) : MfiSHil lN+li (x° , y° ) ^Uy^p, 
[0 0 5 4] 

FrN+lffl2o©liil 1N+11, I 1N+1 2 #Srj y ^ T 6 ftfc«^K 
ov*T#*.*fc, S&ttttp (x, y){cmiiiliN+i ( x * , y - 
) ttTfB©^ (li) {ci'JIffimt^T'ts. 
[»8] 

1 1 N + 1 (x~. y~ ) = - m * = (M1 x 1 1 N + 1 1 + M2 x 1 1 N + 1 2) (11) 

<BU Ml=uXv % M2 = (1-s) X (1-t) 
[0 0 5 5] 

<Z>©£\ $l©Hf47l/-AFrH10#Iiil i ( x y *) ttI 1N + 
1 (x * , y - ) £&Z> 0 
[0 0 5 6] 

-AF r H 1 ZmmbT^ZfiK 7 1/-AFrN+l ££%{C^£:7 U-AF r 
Nfc^TilOi^U-AFrHlftmttiJ:^. £9? 

u-af r N©H*tt, «i««©»»js*K:»iaia*iTia[ietffy^T6.n*3 
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[0 0 5 7] 

3T% *2©*W7l/-AFrH2CD|5»jffi*©B*«&I 2 (x° , y° ) t 

Iiii2 ( X ° , y ° ) {iTSB©^; (12) tcj:»;*ms*i*„ 



[0 0 5 8] 
[0 0 5 9] 

12 (x \ y -) m«I 2 (x y •) ItTK©* (1 3) (C 

[iio] 

12<x~./) = f (FrN(x.y)) (13) 
[0 0 6 0] 

x v vmmmm^m e «, a* 7 u - a f r n ® X y s;*« * y 

eO (x, y) SrflSJ»-rs 0 JlttttJCttH 8 fC^3 X 3 OD^^^i/T> 7 -f * 
*VtCJ:*7Y^*U>^«3afcTe©* (14) iC^fJ:^ci$7l/-AF 
rNtClLti> r ^|geO ( x , y) £Jfcf#ir3 0 



[«9] 



I2(x°,y°)=f (FrN (x, y) ) 



(12) 
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mi 11 

eO(x,y)=|VFrN(x,y)| (14) 
[0 0 6 1] 

l?7b-AFrN©i^lie0 (x, y) ftl&WUTV^tf, Sobel 
[0 0 6 2] 

x, y) 1 ©«r47 I/- A F r H 1 it?f2 P-AF r H 2 ?: 

«##tf»*+*»©M#««a ( X , y) J^fCW:, 09 izm 

tf-^ft#«LtI»«»« (x, y) S«#t*. ®9Cm1-:r->OWi 
, £»^fKa (x, y) tf&'bj&a 0 tMjztea 1 £<DmZMmz^t?2>%(D 
T*feS 0 fcfc, agiC^fr-^Hi, x«y*?fl|ie0 (x, y) #*Sv*«£ 

> £*ffi$a (x, y) ©ffl*«^«)^ft&tifc*^ffla lJCfiV^CDi:«:S 0 & 
*5, H9ICfeV^TXyS;flM|eO (x, y) fit 8 tf * h 5 * 3, 

[0 0 6 3] 

^trnmiZMfrffiWa (x, y) ft^®#±fc®U^T^3 £IZ£ y, 7 1/- 
AFpN+l®I^i»jSt6*lfelI (MSftA*) (C£tt&M»ftfta ( X 

> (x, y) K*fLT, m&mm±<D 7 Is- A F r N + 1 OWMifim 

JTt^fcJCfcy, M##» a (x° , y° ) ft^#-rs o 
[0 0 6 4] 
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ttW«*7l/-A0W*K:r3^r«#an&Ji**3Ro (x, y) 
£»&«<Z>S#ffi»a (x° , y° ) fcLTJB^TfcJ:^. 
[0 0 6 5] 

. y") ««*#a*iTv^*##K:tt, tt-£M#±jc»ySTfcS#«»a ( x ° 

tCfctt5S##»a (x \ y*) £Hffi<r*ii£i:^ 0 
[0 0 6 6] 

"^^^ 8 & 1 l/-AFr H 1 JttJf«2 0ttlHf7 U-AF r H 

£«, TSB©^(15) KlJ:»>*l©»M7l/-AFrHlfeJ:attf2©»|Br7 
b-AF r G 2 0^t5Ii©Sif I 1 (x° , y° ) , I 2 (x° , y° 

) (x° , y - ) K*vm*ttttinxirz££*Kmmmm**if 

^lS7l/-AFpG©B*«FrG(x , > y") ^f t 5„ 
[ftl 2] 



Z Mix[l2i(x°,y 6 )+Q(i(x °.y °)x {l1i(x°.y 0 ) - 1 2i (x ° . y ° ) } ] 
FrG <x~. y~ ) = 1±* 



k 

Z Mi 
i = 1 



(15) 



[0 0 6 7] 

fcfc. ^ (1 5) fC£^T, k|i^7L/-AF r Gf&fc^^lt®^ 

AFrN+l©H*©»«y, i©«y^T&tlfcW**«-eti^H3lHiI 1 
(x° , y° ) , 12 (x° , y° ) fc,fctfM*«tta (x° , y" ) Z> 
%<Z>X$>Z> 0 

[0 0 6 8] 
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F r H 1 £ iff* 2 ®«I7 I/- A F r H 2 ©M*tf ttJmjWrfctl*. 
[0 0 6 9] 

[0 0 7 0] 

2ft£ 0 fit, SM^Y^f ) ^e,tl^7l/-AFrG (Y) 
H^Cb, Cp*6#ft&tifc^7i / - AFrG (C5) f FrG (Cr) 

FrN+l^®#^B5#$:li^L, fii^C b, C r {Co^Tl^M^Yt; 
[0 0 7 1] 

U3iO!l2©ira7U-AF rH2M(CiM©Mia (x * , y* 
) ft*#Lfc»*fctt, TB©* (1 6) lc*y|H©*mr 71/ - AFp Hi 

©i^7 b - A F r G 2 0^t5BiOIIf I 1 ( x \ y"), 
12 (x\ y") (x\ y -) -fcJ:yM«5M*ttftl*LT*J*7 

l/-AFrG0I|iFrG (x, y) Sr^ftltf J: ^. 
[»1 3] 

FrG (x~, y" ) = a (x~, y" ) x II (x*. y~ ) + {1 - a (x*. y~ ) }x 1 2 (x~, y~ ) (16) 
[0 0 7 2] 
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, l2©TO7l/-AFrH2^j:tFl»a (x° , y° ) 

T'^Sl), 33T% »Itf-dfM0*e»ifll7U-AFrNfeJ:lJt7l/- 
AFrN+l#WJ>m5 Uf^S2) „ jj^T, *foSW#ift£^ 
S21CJ;»; > l?7l/-AFrNt7l/-AFrN+l 3*1 
£ Ufy7"S 3) 0 
[0 0 7 3] 

lyS?flf*eO (x, y) tfmn^tlZ Uf»;7"S4) . S^tC, lyyflfi 

eo (x, y) izm-3^Tm&%mm®.7iz£ vm&mma (x° , y ° > #n 
m^tis u^y^s 5) . 

[0 0 7 4] 

— !£5£3ftfc*;fofi;W#tc2£tJ^T, W4irifI4{cj:^i©iF|7 
b-AFrHl«$tl U^y^S 6) , SISfffiia#© 5 IZ J: »J $ 2 <0*6!8f 
7l/-AFrH2^ffSH5 Ufi»7'S7) . 
[0 0 7 5] 

^f77 , S6~S7©ii!lI^i;|!oT ; &J:< > Xf^7'S4-S50 
Mi3J:^f'y7"S 6~S 7<Z)&3S£M#Hc??oT : b e J:v^ 
[0 0 7 6] 

^LT, ^«#«8JCfiV>T±«* (1 5) CJ:^l«7U-AFrH 
1 (x° , y° ) J3J:^2©iF|7l/-AFrH2©i(iI 2 (x 
, y° ) Ztf&f&ZtlX, r G (x * , y * ) g> * 7 U-AF 

[0 0 7 7] 

ZL3T*> »l©ilB7l/-AFrHlli, Si7U-AFrN^J:^7L/-A 
F r N+ 1 JC-^*tlS»^#(Z)S&^^/jN$v>»-&JCtt, S«7L/-AFrNj3J: 
tf:7l/-AF rN+ 1 J:U : fo^ / g^]ffv^^W||H^®^$:^i-t,©i:^^*^ g 
$7L'-AFrNS. < fclF7L'-AF rN+1 *X*tt^#CD|&£#*£fro 



ffiSE#2 003-3028643 



#2 002-249213 



□ 

[0 0 7 8] 

* fe, i2©iri7 U-A FrH2(i$l ®ttH7 U- A F r H 1 Jfctf LT 
b-A FrHU y#« x ofiD3Sfl | 7 U — A F r N®»*&ff 

[0 0 7 9] 

£*>fC, «*«Ht#«7»Cj:y||[man*M«i*»a (x° , y° 
[0 0 8 0] 

as*. Lfc#oT, Bt#anfeM*«»« (x- , y ° ) ic*^t*i©*w 

7 U-AF r H 1 fei^2©i^7 U-AF r H 2 dfcC 
* y,- IN**** ti«*tt*«*Tft* 1 ©KW71/-AF r H 1 #^«>«tf^«C 

A F r H 2©»5«>«iff^««#v^rt 7 1/-AF r G #ffr£ £ *l S 0 
[0 0 8 1] 

^71/-AFrGtt, if71/-AFrN^r>'7b-AFrN 

£l>*7 U-AF r N + 1 K#*ft***f*<D**»c*M>&*\ ffMtoMt? b 
[0 0 8 2] 

-fcfc*»*ttK:*5HTtt, i$71/-AFrNfej:0i7l/-AFrN + 



3 0 
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1 ®nm&mi&ftY , Cb, C r#CM7l^-AF r G^HLt^S^ M 
S^YiC^^t©^7l/-AFrG5:|{#L > feM^Cb, C r {C-^ 
Ti±, l$7b-AFrN©fi»Cb, Cr^fMUfii^®^ 
^U-Afc^&T^J:^ fei^Cb, Cr|Co^Ttl(i!)W7l/-AFr 

[0 0 8 3] 

£t^ 7b-AFrN, FrN+l^RGB©fif-^^^^i^tCH R 
[0 0 8 4] 

7l/-i,FrG5:MlT^§^ 3 U±(DMM<D 7 U- b&f&y V- A F 

r G&flJcf#LT%<fcV^ m*.\Z, Ti071>-AFrN+t' (0£f <T- 

1) fr&#«7l/-AFrGS|t«t*i^ i¥7l/-AFrN (=FrN + 

0) »«07l/-AFrN+t (l^t^T-1) fco^T, 1$7U-/, 

F r N £ <Z>ftftHffi&tt£ L, M^®#±fc®^«$:f!l y Srt*»©» 1 

^7l/-AFrHltS#5 0 ^l®iri7I/-/,FrHlt©®ii$: 
lit (x° , y° ) 

[0 0 8 5] 

l¥7l/-AFrN{C*fbt, ^Ito7l/-AFrN+t©ii 

#&J6^i^JCj:»;, 7l/-AFrN+t(CMlfef2©TO7l/-i,FrH 
2 t %]R#t5„ fcfc, 12 ©M7 I/- A F r H 2 t OBifflS: I 2 t (x° 
, y° ) tt§„ 

[0 0 8 6] 

3fb(C, i*71/-AFrN©iyj;fif«S:|itxyyf||| CSt j^ 
1-*Hl SJ:t>*m2 0^ira7 b-AF rHIt, FrH2t 
Ml«t (x° , y° ) £J&#1-3 0 
[0 0 8 7] 

■eUT, S^Cmt^f 1 ^ i^2©7 1/-AF r H 1 t , FrH2t& 
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ztiz£v y %&&wm<Dmmmmzis^TmmMF r g t ( X a , y -) 

*fW^7U-AFrGtS*fft6. Jl TfBCO^ (17) Jcfcy 

^l©iri7b-AFr HI t feJ:^2©if|7l/-AFrG2 t 5 
0*<Z>B*|ftI 1 t (x° , y° ) , I 2 t (x° , y° ) fcfcfeS 

at (x° , y ° ) tciys^winjs-rst^fejc^Mjftiaiiic&ffv^ tpna-a- 

^7l/-AFrGt©Il|FrGt (x*. y A ) Sr^-T*. 
[fltl 4] 

FrGt (x", y~ ) 
k 

Z Mti x [ I 2ti (x ° . y ° ) + ati (x ° . y ° ) x { I 1ti (x ° . y ° ) - I 2ti (x ° , y 0 ) } ] 
i = 1 

■ (17) 

Z Mti 
i = 1 

[0 0 8 8] 

^ (n) tcfevNT, kiztpm&f&y i/-af r g t ?&t>*>m&mm 
vmmmm (x y -> ©85e«cD»3Rjft*K:H**i«iH«K:«rysTe»*ife 

«I 1 t (x° , y° ) , I 2 t (x° , y° ) &£Zfm&mma t (x° , y 
° ) $:tt§t©t^§ 0 
[0 0 8 9] 

*LT, *IS-£j*:7 U-AF r G t 3 £ *C J: y^7 U-AF r G 

AftftHCJi, TIBCD^; (18) {C «fc y tf»|Hf^7 V- U F r G t £ 
#^i-S®miWf±T^m-t«r^lC<fcy, ^7l/-AFrG©®liFrG ( 
x y ') Sr^#<r* a 
[R15] 

FrG (x*. y~ ) = \ VrGt (x~, y" ) (18) 
t = 1 

[0 0 9 0] 
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[0 0 9 1 ] 

3 «±fflM©7 U- A^P,^7 F r G 

Mmammmmz^^xmrnrnzmtzm i vmm? u-^ft h i t ^ 

2CDliW7b-AFrH2 tMt>*(CM^^Oa^#H(at (x % y') 
#LTt)J:^ 0 r©^§-£\ #7l/-AFrN+t ( 1 £ t S T - 1) fCo^T, 
#7b-AFrN+tffliIiFrN+t (x, y) «iirJffi^tf>£T<Z>SgM 
*CfySTTI*iIlN+t (x-, y*)t**)«*illt (x \ 
y") 1 ®ir^7 b - A F r H It &$#f5 0 -£LT, ^t©7L/ 

-AF rN+t JCoV^TWy^T&nfeM*ISl 1 t (x " , y") £#2(018 
K7l/-AFrH2tOIj||fI2t (x " , y") £ fcfl&g-f 5 ~ £ lc «fc »J & 

F r G$r^#f tl(iJ:VN 0 
[0 0 9 2] 

JlftlftJCtt, £-f, TIB®* (19) JC^iJ-<fce> JC, ^T07l/-AFrN + 
tfcoUT, «^a#©ii*5[J9f*K:fe»«BH*itI lN + t (x \ y " ) 

ffi-r^o fit, ^ (20) izm-t£?K, mmmi it u * , y -) ^nsm 

mi 2 t (x \ y *) fc&M#««a (x " , y *) fc «fc U 
^U'itpn^f-AFrGtJIlS, fit, ±83* (1 8) (C^fi: 
e>{C, tp^7U-AFrGt ***** £ £ J: »J U- A F r G fcfc 
#*5o 

[0 0 9 3] 
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[»16] 

1 1 N + t (x*. y~ ) = <J> ( 1 1N + 1 (x °, y ° )) 

={(M1xI IN + tl (x ° .y ° )+M2xI 1N + t2 (x °,y 0 )+ ... +M kx1 1 N+tk(x ° ,y ° )) } / (M 1+M2+ • ■ • +Mk) 
k 

2 MixI1N-ti(x 0 ,y c ) 
i=1 

= — (19) 

k 

X Mi 
i = 1 

<S U I IN + t (x ° .y • ) = n (FrN + t (x , y)) 

FrGt (IT. y" ) - at (x", y~ ) x I It (x~. y~ ) + { 1 - at (x*. y* ) } x I 2t (x~, y~ ) ( 20 ) 
[0 0 9 4] 

ZZyjJltVysftlimitMVT. 7 1/-AFrN+lMir^f«eO (x 

, y) feflJtf&LTfe.fcv^ 

[0 0 9 5] 

rrT% 3 «±©K»©7 U - A* & U - A F r G SJRff f g 

$7 1/-AF r N»i®7 Iz-AlittH^S^, tt©7U-A^&i«; 
^••eO (x, y) ii7U-AFrNM©tt07I/- 
A©^TiCoV>tX.yi;ffieO (x, y) j^ftgnfi. £©fc«>, 
yS?1t*eO (x, y) <Z>¥jM, *nffte£$£, £*lJC*^V*TM**Ra 
(x, y) Zftft-ttUZZw. 
[0 0 9 6] 

±IEHM[Cfev^(i, i$7l/-AFrN^e,i r ^ieO (x 
. y) i*#LTI»«fta (x, y) ft*#LTV**#, |$ 7 ^-AFrN 
6J:tf71/-AFrN+l©»^6i v j; tti eo ( x , y ) ^ tTt)J: 

[0 0 9 7] 

£<B»^, S?7U-AFrN^&Sf$^ c i„j; fflN | &e x (x> yK 
i®7 r N + 1 ^f.ltiStifci.j, e 2 ( x , y ) tt^t, 
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j * 

I7 ^ |el (x - y) . e2 (x, y) i*;J?ff*e 1 (x, y 

) . e 2 (x, y) iyj;fHe 1 (x, y) , e 2 (x, y) ®* 

^«el (x, y) , e2 (x, y) <Z>M««fc*«>, 

(x, y) ®»j|i:H>fii„yj||eO (x, y) £^;ftf£j:vx 0 
[0®tf>fgi£&§£0ji] 

[Ell] 
[0 2] 

7 rN + 1 i:S$7l/-AFrNi0M»M^flt§fcft 

CD0 

[0 3] 
[04] 
[0 5] 
[0 6] 
[0 7] 
[0 8] 

[09] 

Mfr&m £ £ t- - & m"T 0 

[010] 

2 #J$Hftft£#JS 
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3 mm^m^m 
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P1 




FrN+1 



(c) 



P1 

1 



m 



■ FrN+1 



(d) 
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pi 



[04] 



(x3,y3) 



(x1,y1) 




(x'4y4) 



(x'2,/2) 



[05] 



b(x-1.y+l) r b(x,y+1) 
u 1-u 



b(x+1,y+l) 



1-v 



1" 



It1 



b(x 



7 H 



b(x,y) 



It2 



\ \ 

^b(x-1,y-1) ^b(x,y-1) 



b(x+1,y) 



1-s 



H-b(x+1,y-1) 



ffi|E#2 003-3028643 



#2002—249213 



[0 6] 




[07] 



P(x-1,y+1) ^p(x,y+1) r p(x+1,y+i) 



u 1-u 




1-v 



:min+ii 



7* 

P(x-1.yK 



v — \ 

v -p(x-1,y-1) V p(x 



P(x,y) 



H F 



I1N+12 



1-s 



P(x+1.y) 



1-t 



P(x+1,y-1) 



P(x.y-1) 



4 
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mm: 

[*«*#«] HK071/-AFPN, FrN+l«g^MU M 
S*lfc#JSW*K:IS«5HT, 7l/-AFrN+l(Ci^i|[ & i LTilw 

7b-AFrHl^ a 7 1/-AFrNJC»iar*||[&«LT*2©»W7l/- 
AF r H 2 7 L/-AF r N©Xy ^I^fi*, ^|g e 0 (x> y 

) fc**U IV ifK i <o«|i|l7 r H 1 A(Dl*#» 

**«<Lfc«*«Ra-(x" , y- fit, ( x ° , 
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